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(54) SEMICONDUCTOR STORAGE DEVICE 

(57) Abstract 

PURPOSE: To prolong the device service life of a 
semiconductor storage device using nonvolatile memory 
elements having the limit of the number of rewriting. 

CONSTITUTION: A data storage area 11 Is divided Into 
independently rewritable plural storage blocks and 
rewriting is performed by writing date after rewriting 
date in an unassigned storage block and by changing a 
corresponding access objective block to a corresponding 
logical address. An unused block searching part 14 
specifies an unused block to be used based on service 
situation information, an unused block list set at the 
time of an erasure Initialization and an unused block 
chain similarity set at the time of the erasure. In the 
case where the unassigned block Is not searched by the 
unused block searching part 14, an erasure managing 
part 15 secures the unused block by performing a 
physical erasure initialization including the saving and 
the changing of writing of effective date. 
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(54) SEMICONDUCTOR STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To prolong the device service life ot a 
semiconductor storage device using nonvolatile memory 
elements having the limit of the number of rewriting. 
CONSTITUTION: A data storage area 1 1 is divided into 
independently rewritable plural storage blocks and 
rewriting is performed by writing data after rewriting data 
in an unassigned storage block and by changing a 
corresponding access objective block to a corresponding 
logical address. An unused block searching part 14 
specifies an unused block to be used based on service 
situation information, an unused block list set at the time 
of an erasure initialization and an unused block chain 
similarity set at the time of the erasure. In the case where 
the unassigned block is not searched by the unused block 
searching part 14, an erasure managing part 15 secures 
the unused block by performing a physical erasure 
initialization including the saving and the changing of 
writing of effective data. 
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CLAIMS 



Charactered by performing intact storage-block retrieval from ™* 

next to intact storage block by which retrieval ass.gnment was earned out at last time. 

^Sm 31 The semiconductor memory according to claim 1 which creates the hst of the address 

eUmination unrt Uocl^ chosen in said elimination block selection section when the el,m,nat,on block 
setectio section which makes sequential selection of said elimination unit block was provded and 
saidtuct bSreWeval section was not able to discover intact storage btack The semiconductor 
Zn«y according to claim 1 characterized by securing intact storage block by el.nmnating and 

Mre:^^ 

block which the intact block retrieval section should be operated and should be used at the t.me of 
rewriting initiation. 
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i S ^et up beforehand is enab,ed and the secured intact black ccunt ,s less than sa,d 
number of storage block set up beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Etrial Application] This invention relates to the semiconductor memory using the nonvolatile 
memory component which has a limit in the count of rewriting. 

[Description of the Prior Art] In recent years, the storage using non-volatile semiconductor 
memory components, such as a flash EEPROM, as external storage of information 
TquTpment attracts attention. Especially, to pocket mold information machines and * •> 

expected as a non-volatile memory card or an HDD alternate product from the advantage that 
shock resistance is high, it is small, and power consumption is low. 

m003] General block package elimination is required of EEPROM in rewriting. Therefore 
Sng win read the data of the block concerned, will eliminate the block concerned, and will 
complete the procedure of correcting the need part of data and returning. 

[0004] EEPROM has the fault that degradation arises in a record *™™*™<> ro ^. W '* ™ of 
rewriting actuation, and the count of rewriting is restricted. By the way in the exte ^ storage c* 
nformation equipment, since it was possible for rewriting to concentrate on a fie d n part and to 
beTnerated frequently, in such a case, there was a problem that an equ.pment life wil be 
p escribed by the' count limit of rewriting of a component and will become short. Tc ^thj. > probbm, 
Z count limit of rewriting of EEPROM was avoided and (middle pent) eased systematical y. and 
many technique of extending an equipment life in false has been examined from the former 
SODS] ft combines with volatile memory at the 1st thing of them, and the technique °f carrying 
out a backup copy is in nonvolatile memory from volatile memory using this volatilization memory 
only at the times, such as a power source OFF. at the time of ^P 1 ^^ 1 Qn A 

[0006] Moreover, as 2nd conventional example, as .nd.cated by ^f~^ 8 ± f f n f a „®;U small 
JP 01-277397 A and JP.04-030399.A It assumes repeating and writing in the data of a quite small 
amount as compared with a rewriting unit block. To the technique and the P»^»hM . 
rewriting unit block into two or more fields, and reduce sequential ^^^^f. 
elimination rewriting as 3rd conventional example As indicated by JP.02 023598 A JK.UZ 

JPo2Sw7A JP.02-310896.A. JP.03-142794.A. and JP.04-301 297.A Two or more 
S^rJ^^ block is assigned to one data, and there is also the technique of 
aiming at extension of an equipment life by distributing rewriting. 

rProblem(s) to be Solved by the Invention] However, since it becomes the double structure of 
volatile memorv and nonvolatile memory with the 1st above-mentioned conventional technique, 
structure is disadvantageous also intricately and in cost 

[0008] Moreover, with the 2nd and 3rd conventional technique the memory capacity on 
appearance serves as the number of Wfields. or the 1 -/block count, and there is a trouble that 
futility arises to the low block of rewriting frequency over all fields since redundancy is high. 

[Means for Solving the Problem] The equipment of this invention is a semiconductor memory using 
a nonvolatile memory component with the count limit of rewriting The ^ 
possessing at least one independently eliminable elimination umt block which consists of at least 
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one storage block which can be written in independently on the storage region which consists of 
n^rn^ oomponents with the count limit of rewriting. The block selection secfon 
S computes the physical address data which specify one of said the storage block from the 
moutted logical address, The intact block retrieval section which searches for and chooses from 
said dai storage section one of the intact storage block on which data are not recorded WM. 
having X elimLtion Management Department which manages el.m.nat.on 
storage block and writing rewriting data in intact storage block chosen ,n sad b °^ ^etne v d 
section in the case of rewriting It is characterized by changmg storage block for select.on m sa.d 
block selection section into said selected intact storage block. 

TExlmDle] Next the semiconductor memory applied to this invention using drawing is explained. 
£u]EiSti %ws the block diagram of the example of a configuration of the sem.conductor 

^ ,r !^^on 1 1 consists of Storage elements with the count limit of rewriting, 
^fU^e^oZo or more independently e.iminab.e elimination unit blocks. Each el.m.nafon 
..nit block includes two or more storage block and management information fields 
mXt^Zi section 12 has managed the R/W control to data I/O w.th the extenor, 
data buffer ability and the data storage section 1 1 , the address control w.th.na block, etc. 
W 4] The blockselection section 13 chooses sing.e storage block from the .data storage sect,on 
1 based on the logic address data supplied from the data control sect.cn 12. Se, f^°n -s 
eaHzable by referring to the address translation table which consisted of phys.cal block numbers 
£S£ ^d^ And^ddressingto the data storage section 11 
performed when the data control section 1 2 outputs the phys.cal number of storage 
out / for a store as a physical address to the data storage sect.on 11 together w ,th the address 
^Mn a bbck. [ which is chosen based on the logic address data with wh.ch the block select.on 
section 1 3 is supplied from the data control sect.on 12] 

[0015] The intact block retrieval section 14 searches for and chooses from the data storage 

section 1 1 one of the intact storage block on which data are not recorded. 

Tool 6] After it shunts the data storage section 1 1 in an effective data, the el.m.nat.on 

D^Snmit 15 eliminates, is returning an effective data to the data storage sect.on 

11. and performs elimination initialization of the storage region of the data storage "action 11 
00171 In case storage block of the data storage section 11 is rewntten. wh.le the mtact block 
et IvalsectLn 14 looses one of the intact storage block and writes the data after ^rewnt.ng ,n 
selected intact storage block, the address translation table in the block select.cn sect.on 13 hs 
changed so that storage block which newly wrote in data may be chosen correspond.ng to log.c 
tSZ d" a When in Lt storage block is not able to be discovered in the intact block retneval 
section 1 4 intact storage block used for rewriting is specified by perform.ng el.rn.nat.on 
i!^t^ri« intact storage block, and operating the intact block retrieval sect,on 14 aga.n 
by the elimination Management Department 1 5. 

[0018] Next, three examples for specifying intact storage block wh.ch should be used are 

[0W]tL 1st example performs retrieval of intact storage block by reading and judging an 
oDerating condition information field. , .. rtf 

[0020] operating condition information can consist of flag groups correspond.ng to the s.tuat.on of 
each storage block. The operating condition information registered needs to always be reflecfng 
each situation of storage block. That is, in case the flag which shows that .t .s used 
[ corresponding ] in case it writes in storage block to the information wh.ch shows whether ,t ,s 
used or not is set and elimination initialization of storage block is performed, .t .s necessary to 

W1] information is also storable in the data storage sectior .11 . which 

consisted of storage elements which have the count limit of rewntmg ,n c^sP 0 "^.^ 0 ^ 6 
bbck and coincidence since what is necessary is just to carry out el.m.nat,on .n.t.a hzat.on. To 
carry out elimination initialization for every elimination unit block, it interlocks to el.mmat^n 
initblization of the elimination unit block of each elimination un.t block wh.ch stores a part .n a 
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a a itho„«rh it can store collectively when taking the technique of eliminating 
field or corresponds, and although it can store : conecx y ^ e fie , d in which 

Ks^r.-.v^rj-.rss; ££- ...... »«.«.« 

l C Zb. I: c=' a °nd Stores address i—or , field ,n< Jerries out by read,n g 

^9]'^"*: SSXl^th. exa m p,e of a conation of the intaot b,oc k 
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entry field, and carries out by reading an intact storage blook address from an initial entry field 
ZcZZ £Z IraTblofk and ooinoidenoe colleotively since it is necessary to carry out 

L^^Sshts the block diagram of the example of a configuration of the intact block 

^J^^IntSX read with the initial entry read-out machine 42 -re^ ,n 
the initial entry corresponding to the storage-block number memonzed in the store circuit 41 
^icS^SarEa intact storage-block number specified last time, and the store c.rcu.t 41 . 
So3Bl The judgment machine 43 reads and outputs an intact storage-block number from the 
^JE*2f£* Ts a FIFO memory in retrieval next time, when the read .n,t.a. entry shows 
TJt ^sZe tail end of an intact storage block chain. When it notifies that .ntact forage block 

11 X to be detected when a store circuit 44 was empty to the data control section 12 and 
Z i^^^t^M. shown, an applicable intact storage-block number is not.fied to 

Soat] ^^S^Wook is not able to be detected, the elimination Management 
Department 15 chooses an elimination unit block, performs elimination in.t,a nation and secur as 
intent s tora E e blcck While setting up an initial entry and building an intact storage block chain in 
Sa™ numbed storageMock of the head of an intact storage block chain ,s restored 

CSlwotinl of examples concerning the entry of elimination initialization of storage 
blorwhfch secures intact storage block and which is performed for accumulate are descnbed. 

(the" 4th example of this invention) carries out all storage-block 
packages, and performs elimination initialization of storage block. 

[0042] In this case, since the data storage section 1 1 can be used as one field, various 
process?ngs are simplified. Moreover, it becomes possible to average el.rn.nat.on actuation of a 
borage element and to perform it. Depending on that the temporary memory area size which 
makes an elective data shunt is restricted actually, or the physical configuration of the storage 
element itself it is also possible to carry out for every elimination unit block 
FoO^Moreover. the 2nd thing (the 5th example of this invention) performs 1 block of tw or 
more elimination unit blocks at a time for elimination initial.zat.on of storage block one by one at 

t Tmination h£££ Itancy'ime can be distributed by dividing elimination ,n,t,al,zat,on 

[0M~in P tnf4*abole-mentioned example, also in the 5th example even W it carries out 
Tmination initialization of the elimination unit block, when intact storage block ,s not obtamed. 



JP8-096588 



• ^ a lco set ud so that an applicable elimination unit block may not be eliminated. 

mentioned example. That is. when old data _ are neia an location, then 

^l^three samples which start at the stage te start intaet storage-block reserved are 
?0049] b lt d is at the rewriting initiation time and the 1 St thing of them (the ,£ example of this 

intact storage block. 
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count of rewriting. Furthermore, the semiconductor memory concerning this invention is realizable 
simple. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] It is the block diagram of the example of a configurat.on of the semiconductor memory 

rDrawing^T ^s the block diagram of the example of a configuration of the intact block retrieval 
section in the 1st example of this invention. 

drawing 3] It is the block diagram of the example of a configuration of the .ntact block retneval 
section in the 2nd example of this invention. 

drawing 4] It is the block diagram of the example of a configuration of the .ntact block retrieval 
section in the 3rd example of this invention. 
[Description of Notations] 

1 1 Data Storage Section 

1 2 Data Control Section 

1 3 Block Selection Section 

14 Intact Block Retrieval Section 

1 5 Elimination Management Department 

21 Store Circuit 

22 Operating Condition Read-out Machine 

23 Judgment Machine 

31 Store Circuit 

32 Store Circuit 

33 Comparator 

34 Address Read-out Machine 

41 Store Circuit 

42 Initial Entry Read-out Machine 

43 Judgment Machine 

44 Store Circuit 
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